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1.  INTRODUCTION 

The  U.S.  Army  Materiel  Command  (AMC),  a  Major  Command  (MACOM)  of  the 
United  States  Army  headquartered  at  Alexandria,  Virginia,  is  responsible  for  allocating 
Congressionally  appropriated  funds  from  the  Operations  and  Maintenance,  Army  (OMA) 
account  to  its  Major  Subordinate  Commands  (MSC).  As  of  June  1994,  the  Army 
Materiel  Command  included  thirty  Major  Subordinate  Commands  (MSC’s)  and  Separate 
Reporting  Activities  (SRA’s)  supported  by  a  workforce  of  approximately  1400  officers, 
6200  enlisted  soldiers  and  88,000  civilians  ([2],[8]).  One  of  AMC’s  major 
responsibilities  is  to  ensure  that  each  of  the  MSC’s  is  adequately  funded  with  OMA 
dollars  to  meet  its  operating  and  maintenance  requirements  throughout  the  fiscal  year. 
AMC’s  Deputy  Chief  of  Staff  for  Resource  Management  (DCSRM)  is  responsible  for 
allocating  OMA  dollars,  among  other  resources,  to  the  Major  Subordinate  Commands 
([1]>[2]). 

1.1.  Background 

In  practice,  AMC  allocates  OMA  dollars  to  the  MSCs  based  on  semi-annual 
forecasts  for  OMA  dollars  using  a  model,  implemented  in  Dbase  HI,  developed  and 
maintained  by  the  U.S.  Army  Material  Command  Management  Engineering  Agency 
(MEA)  located  at  Huntsville,  Alabama.  Unfortunately,  there  are  several  shortcomings 
with  the  model  currently  being  used  by  MEA  to  forecast  the  requirements  of  AMC’s 
OMA  dollars  to  the  MSCs.  First,  MEA’s  forecasting  model  is  highly  dependent  upon 
current  operational  data.  Updating  the  model’s  data  base  is  an  intensive,  tedious  and  time 
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consuming  task.  In  general,  a  two  week  lead-time  is  required  for  updating  and  running 
the  model.  Second,  the  model  parameters  are  based  on  “steady-state”  operating 
conditions.  The  model  does  not  currently  support  quick-turn-around  “what  if’  analysis  of 
alternative  scenarios  that  vary  from  the  steady-state  operating  conditions.  Third,  the 
model  generates  a  formidable  amount  of  data  that  requires  substantial  post-processing  to 
transform  it  into  usable  information  that  supports  the  decision  making  process  ([8],[9]). 

1.2.  Preliminary  and  Related  Work 

In  1992,  the  Operations  Research  Center  (ORCEN)  was  asked  by  AMC  to 
undertake  the  development  of  a  fully  automated  executive-level  Resource  Allocation 
Model,  henceforth  referred  to  as  RAM,  for  (1)  quickly  estimating  OMA  dollar 
requirements  based  on  mission  workload  and  (2)  performing  sensitivity  analysis  on 
alternatives  for  reallocating  AMC’s  OMA  dollars  to  its  Major  Subordinate  Commands. 
The  development  of  RAM  was  based,  in  part,  on  preliminary  work  by  then  CPT  James 
Cummings.  While  assigned  to  the  ORCEN,  CPT  Cummings  built  a  similar  decision 
support  model  called  Pro  Forma  for  the  Army  Budget  Office  (ABO)[3].  Pro  Forma  was 
designed  to  analyze  resource  allocation  issues  for  the  ABO  that  were  somewhat  related  to 
the  OMA  dollar  forecasting  problem  confronting  AMC  at  the  time. 

Initial  research  efforts  by  members  of  the  ORCEN  team  focused  on 
understanding  the  decision  analysis  needs  of  executive  level  decision  makers  and 
studying  the  methodology  used  by  the  Management  Engineering  Agency  to  forecast 
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AMC’s  OMA  dollars.  Interviews  with  potential  RAM  model  users  (see  Appendix  C) 
proved  very  helpful  in  identifying  the  baseline  requirements  for  the  RAM. 

Each  year,  AMC  allocates  OMA  dollars  to  special  operations  and  maintenance 
(O  &  M)  accounts  called  Program  Elements  (PE).  Program  Elements  are  designated  by  a 
six  digit  code  that  identifies  the  type  of  work  to  be  accomplished  (called  a  mission )  by 
AMC’s  Major  Subordinate  Commands.  There  are  two  types  of  Program  Elements:  (1) 
those  based  on  a  mission  workload  and  (2)  those  not  workload-based  (i.e.,  non-workload- 
based).  Workload  is  a  measurement  of  the  level  of  work  to  accomplish  a  Program 
Element  mission  during  a  given  year.  For  example,  the  workload  for  PE  421010.a 
measures  the  number  of  short  tons  hauled  during  the  year  [4].  Table  1  (see  below)  lists 
workload-based  Program  Element  codes  and  the  corresponding  Program  Element 
missions. 


421010.a 

Move  Short  Tons 

422121.3b 

Field  Provisional/New  Major  Items 

421010.b 

Move  Watercraft 

423005 

Disposal  Actions 

421010.C 

Fly  Aircraft 

42301 2.b 

Demilitarize  Weapons 

421010.d 

Ship  Aircraft 

423611 

Auth  population  (Active  3nd  Contact) 

422120.3 

Ship/Receive  Major  End  Items 

423612.3 

Auth  population  (Active  and  Contract) 

422120.b 

Ship/Receive  Ammunition 

4236 12.b 

Millions  of  instruction  per  second  used 

422120.C 

Renovate  Ammunition 

423806 

Project  Manager  Acquisition  Support 

422121.1a 

Process  Requisition 

423829.3 

Manage  Project  Offices 

422121.1b 

Manage  Pacing  Items 

423829.b 

Support  for  Major  Items 

422121.1c 

Manage  End  Items 

423892 

422121.23 

Let  Contracts  ($25K  or  less) 

424041.3 

Ship/Receive  Short  Ton  Ammunition 

422121.2b 

Let  Contracts  (over  $25K) 

42404  l.b 

Store  Short  Ton  Ammunition 

422121.3s 

Field  Active  Major  Items  i 

42404  l.c 

Renovate  Short  Ton  Ammunition 

Table  1.  Workload-based  Program  Element  Codes  and  Missions 
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Non-workload-based  Program  Elements  are  those  for  which  the  metrics  for 
measuring  workload  are  either  difficult  to  define  or  do  not  exist.  One  example  of  a  non¬ 
workload-based  Program  Element  is  PE  4230 12.a;  Value  of  Logistics  Management  [4], 
The  first  step  in  forecasting  OMA  dollar  requirements  of  the  MSC’s  is  to  pre¬ 
compute  certain  cost  factors  required  for  estimating  Program  Element  workload  data  at 
each  of  the  MSC’s.  Table  2  lists  the  cost  factors  for  FY94  Program  Elements  of  the  five 
MSC’s  used  in  this  study1.  Currently,  Program  Element  cost  factors  are  determined  by 
dividing  the  total  base-year  OMA  dollars  by  the  PE  workload  for  the  base-year  t,  where 

workload  is  expressed  in  units  according  to  the  type  of  Program  Element  mission 
accomplished.  These  cost  factors,  estimated  from  historical  data,  are  used  to  forecast  the 
OMA  dollars  required  to  accomplish  a  PE  mission  in  year  t+ 1.  The  workload  for  each 

Program  Element  is  forecasted  for  year  t+ 1  by  multiplying  the  workload  for  each 
Program  Element  in  year  t  by  a  productivity  index  to  yield  a  forecasted  workload  for  year 
t+ 1  [9].  This  procedure  is  repeated  for  each  workload-based  PE.  The  next  step  is  to 
estimate  the  OMA  dollars  needed  to  meet  the  forecasted  workloads  in  t+ 1  for  each  PE. 
This  is  accomplished  by  multiplying  the  forecasted  workload  and  the  appropriate  pre¬ 
computed  PE  cost  factor  (see  Table  2).  Again,  this  calculation  is  performed  for  all 
workload-based  Program  Elements.  The  total  forecasted  OMA  dollars  required  for  all 
workload-based  PE’s  is  the  sum  of  the  forecasted  OMA  dollars  for  each  workload-based 
PE  in  year  t+ 1  multiplied  by  an  inflation  index  for  year  t+ 1 . 


*  Cost  factors  were  determined  using  the  same  mathematical  method  used  in  the  resource 
allocation  model  developed  AMCMEA. 
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ran ra«r  : 

3?3SB8Kr2l 

$0.00 

$500.00 

$87.60 

$202.20 

$43.40 

421010.a 

$0.00 

$14,285.70 

$0.00 

$0.00 

$0.00 

421010.b 

$0.00 

$2,166.70 

$0.00 

$0.00 

$0.00 

421010.C 

$0.00 

$1,500.00 

$0.00 

$0.00 

$0.00 

421010.d 

$0.00 

$43.60 

$6.10 

$38.40 

$13.20 

4221 20.a 

$0.00 

$0.00 

$0.00 

$123.50 

$0.00 

4221 20.b 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

4221 20.C 

$0.00 

$13.60 

$1.20 

$70.40 

$3.90 

422121.1. a 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

422121  .l.b 

$0.00 

$12.20 

$1.20 

$1.90 

$1.50 

422121.1.C 

$0.00 

$2,859.20 

$0.00 

$1,466.40 

$4,659.60 

422121.2.a 

$0.00 

$2,856.40 

$2,578.60 

$5,176.30 

$6,494.20 

422121 .2.b 

$0.00 

$247.30 

$15.20 

$76.80 

^  $54.90 

422121 .3.a 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

422121.3.b 

$84,375.00 

$0.00 

$0.00 

$0.00 

$0.00 

423005 

$0.00 

$0.00 

$31.10 

$467.70 

$59.70 

42301 2.b 

$0.00 

$0.00 

$128.00 

$0.00 

$147.60 

42361 1 

$0.00 

$1,457.80 

$554.70 

$387.40 

$514.60 

42361 2.a 

$0.00 

$167,476.90 

$26,800.00 

$20,691.70 

$21,955.60 

42361 2.b 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

423806 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

423829.a 

$0.00 

$3,824.40 

$3,677.60 

$7,407.50 

$25,993.10 

423829.b 

$0.00 

$0.00 

$104.10 

$116.20 

$0.00 

423892 

$301.40 

$0.00 

$0.00 

$0.00 

$0.00 

424041  .a 

$230.40 

$0.00 

$0.00 

$0.00 

$0.00 

424041  .b 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

424041  .c 

Table  2.  Unit  Cost  Factors  (in  thousands)  Expressed  as  Unit  Cost  per  Mission  Workload 
by  PE  Code  and  MSC 


The  OMA  dollars  required  for  non-workload-based  Program  Elements  for  year 
t+ 1  is  estimated  by  multiplying  the  sum  of  OMA  dollars  for  all  non-workload-based  PE’s 
in  year  t  by  an  inflation  index  for  year  t+ 1. 

Finally,  the  total  forecasted  OMA  dollar  requirement  for  all  PE’s  is  determined  by 
summing  the  OMA  dollars  for  workload-based  Program  Elements  and  non-workload- 
based  Program  Elements. 


2  See  Table  1  for  a  listing  of  Program  Element  missions 
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2.  MODEL  FORMULATION 

2.1.  Scoping  the  Problem 

Even  though  AMC  allocates  OMA  funds  to  thirty  Major  Subordinate  Commands 
and  Separate  Reporting  Activities,  analysis  of  historical  data  reveals  that  five  of  the  thirty 
MSC’s  account  for  approximately  eighty  percent  of  AMC’s  total  annual  OMA  dollar 
expenditures.  Table  3  shows  the  percentage  of  FY94  OMA  dollars  for  these  five  Major 
Subordinate  Commands  [8]. 


'i 

:  ||  j 

U.S.  Army  Industrial  Operations 
Command  (IOCOM) 

Rock  Island,  EL 

41.9 

U.S.  Army  Aviation  and  Troop 
Command  (ATCOM) 

St.  Louis,  MO 

14.7 

U.S.  Army  Communications  and 
Electronics  Command  (CECOM) 

Fort  Monmouth,  NJ 

7.9 

U.S.  Army  Missile  Command 
(MICOM) 

Redstone  Arsenal,  AL 

10.6 

U.S.  Army  Tank-Automotive 
Command  (TACOM) 

Warren,  MI 

8.5 

Total 

83.6 

Table  3.  AMC  Major  Subordinate  Commands  Currently  Included  in  RAM 
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2.2.  Mathematical  Formulation  of  the  OMA  Dollar  Allocation  Problem 


Indices 

t:  current  year  of  the  planning  horizon.  Year  t  + 1  denotes  the  forecasting  year. 
The  planning  horizon  consists  of  the  years  used  to  calculate  multi-year 
moving  averages  and  the  forecasting  year.  The  planning  horizon  is 
represented  by  the  set  of  years  { t  -  /  + 1, . . . ,  t  - 1,  t,  t  + 1  } .  /  is  an  indicator 
variable  that  specifies  the  number  of  years  to  be  included  in  the  moving 
average  and  takes  on  feasible  values  from  the  set  /  e  {  1,  2,  3,...} .  The 

sequence  of  years  { t  -/,...,  f }  denote  the  base  years  that  are  used  in 

computing  the  moving  average  cost  factor  denoted  by  c,*  (t,l)  (see  below) 
for  year  t. 

V.  index  for  workload-based  Program  Elements  (WPE),  where 

i  €  {  1,  2,...,/(t)  }  and  the  number  of  WPE,  7(f) ,  depends  upon  year  t. 
j:  index  for  non-workload-based  Program  Elements  (NWPE),  where 

j  s  {  1,  2,...,  J(t)  }  and  the  number  of  NWPE,  J(t) ,  depends  upon  year  t. 
k:  index  for  Major  Subordinate  Commands  (MSC),  where  Jc  e  {  1,  2 } 
and  the  number  of  MSC,  K(t),  depends  upon  year  t. 

Computational  Factors 

dk  ( t,l ) :  denotes  the  mission  workload  cost  factor  for  Program  Element  i  at 

Major  Subordinate  Command  k  computed  as  a  /-year  moving  average 
according  to  equation  (4)  below  for  the  sequence  of 
years  {t  —  l  +  l,...,t  —  l,  t }.  Throughout  the  remainder  of  the  paper,  the 
sequence  { f  -  /  + 1, . . . ,  f  —  1,  t }  is  denoted  by  the  pair  (t,  /).  For  the  special 
case  of  /  =  1 ,  the  cost  factor  cik  (f  ,1)  is  computed  using  data  from  year  t  only 
(see  equation  (5)). 

d(t):  inflation  factor  that  accounts  for  the  annual  inflation  rate  used  in  forecasting 
OMA  dollars  from  the  current  year  t  to  year  t+\. 
e(t) :  productivity  factor  that  accounts  for  the  annual  increase  in  worker 

productivity  from  the  current  year  t  to  year  t + 1  (note:  e(t)  reflects  an  annual 

increase  in  worker  productivity  of  one  percent  as  currently  specified  by 
Presidential  mandate). 
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OMA  Dollar  Allocation  Variables 

M(t):  total  OMA  dollars  allocated  to  AMC  by  the  Department  of  the  Army  for 
year  t. 

N(t ) :  total  OMA  dollars  allocated  by  AMC  for  all  workload-based  programs  in 
year  t. 

nik  (f) :  OMA  dollars  allocated  by  AMC  for  workload-based  Program  Element  i  at 

Major  Subordinate  Command  k  in  year  t. 

0(t):  total  OMA  dollars  allocated  by  AMC  for  all  non-workload-based  program 
in  year  t. 

ojlc  (t) :  OMA  dollars  allocated  by  AMC  for  non-workload-based  Program 
Element  i  at  Major  Subordinate  Command  k  in  year  t. 

OMA  Dollar  Expenditure  Variables 

R(t ) :  total  OMA  dollars  spent  by  AMC  for  all  workload-based  Program 
Elements  in  year  t. 

R(t  + 1) :  total  OMA  dollar  requirement  forecasted  for  all  workload-based  AMC 
Program  Elements  and  all  Major  Subordinate  Commands  in  year  t  + 1 . 
rik  (t) :  total  OMA  dollars  spent  for  workload-based  Program  Element  i  at  Major 
Subordinate  Command  k  in  year  t. 

S(t  + 1) :  total  OMA  dollar  requirement  forecasted  for  all  non-workload-based 

AMC  Program  Elements  and  all  Major  Subordinate  Commands  in  year 
t  + 1. 

s jk  (t) :  total  OMA  dollars  spent  for  non-workload-based  Program  Element  j  at 

Major  Subordinate  Command  k  in  year  t. 

U(t ) :  total  OMA  dollars  spent  for  all  workload-  and  non-workload-based  AMC 

Program  Elements  and  all  Major  Subordinate  Commands  in  year  t. 

U(t  +  Y):  total  OMA  dollar  requirement  forecasted  for  all  workload-  and  non¬ 
workload-based  AMC  Program  Elements  and  all  Major  Subordinate 
Commands  in  year  t  + 1 . 

Other  Variables 

wik  ( t,l ) :  total  workload  for  Program  Element  i  at  Major  Subordinate  Command 
k  in  year  t. 
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Assumptions 

The  major  assumptions  included  in  the  formulation  of  the  problem  are: 

•  finite  planning  horizon  consisting  of  Z  + 1  equal  time  periods  (“years”); 

•  AMC’s  only  source  of  OMA  dollars  in  each  year  t  are  the  OMA  dollars 
allocated  to  AMC  by  the  Department  of  the  Army  (DA); 

•  AMC  distributes  its  entire  allocation  of  OMA  dollars  to  its  Major  Subordinate 
Commands  in  each  year  t;  and 

Constraints 

%( !)  +  Ojk(t)  -  M(t)  V (i,j)  :  OMA  dollar  allocation  constraint;  (1) 

R(t)  <  M{t):  OMA  dollar  spending  constraint;  (2) 

rij(t)  ^  0  V  (i,j) :  problem  feasibihty  constraint.  (3) 


Modeling  Relationships  and  Equations 

The  average  cost  per  unit  to  perform  the  mission  workload  (i.e.,  mission  workload 
cost  factor;  see  Table  3)  for  each  Program  Element  i  given  Major  Subordinate  Commands 
k  s  {  1,  2,...,K(t)  }  for  year  t  is  computed  for  each  Ze{  1,  2  ,...,I(t)  }  as 


Cik  ( t ,  /) 


7 

1  t-M _ 

wik(t,l) 


(4) 


When  only  one  year,  year  t,  is  used  as  the  base-year  for  computing  the  mission 
workload  cost  factor,  then  the  workload  cost  factor  formula  is  given  by 


Cik  (t,l) 


”a(0 

wik(t,l) 


(5) 
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The  total  OMA  dollars  allocated  to  all  workload-  and  non-workload-based 
Program  Elements  i  across  all  Major  Subordinate  Commands  k  in  year  t  are  given  by 


/(*)  m 

m  =  X  X  »»w 

1=1  k= 1 


(6) 


and 


m  m 

0(> )  =  X  X  , 

;=1  jt=l 


(7) 


respectively. 

The  conservation  equality  constraint  for  the  allocation  of  OMA  dollars  is 

M{t)  =  N(t)  +  0(t).  (8) 

The  total  OMA  dollars  spent  for  all  workload-  and  non-workload-based  Program 
Elements  i  across  all  Major  Subordinate  Commands  k  in  year  t  are  given  by 


/«)  K(t) 

««)  =  X  X  '■«.(» 

1=1  k=\ 


(9) 


and 


m  K(t) 

w  =  X  X^w  • 

j= l  t=i 


(10) 


respectively. 


The  conservation  equality  constraint  for  the  OMA  dollars  spent  is 

U(t)  =  R(t )  +  5(f). 


(11) 
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The  forecasted  workload  for  workload-based  Program  Element  i  and  Major 
Subordinate  Command  k  in  year  t+ 1  is 

wik(t  +  l)  =  e(t)wik(t).  (12) 

The  total  forecasted  OMA  dollars  required  for  all  workload-based  Program 
Elements  i  and  all  Major  Subordinate  Commands  k  in  year  t+ 1  is  given  by 

'HO  m 

R(t  +  l)  =  d(t)  £  'Lcik(t)wik(t  + 1)  .  (13) 

_i=i  *=i 

The  total  forecasted  OMA  dollars  required  for  all  non-workload-based  Program 
Elements  j  and  all  Major  Subordinate  Commands  k  in  year  t+ 1  is  given  by 

"/(»)  K(t ) 

S(r  +  1)  =  d(t )  £  £  s Jk(t)  .  (14) 

7=1  k= 1 

The  total  OMA  dollar  requirement  forecasted  for  all  workload-  and  non¬ 
workload-based  AMC  Program  Elements  and  all  Major  Subordinate  Commands  in  year 
t  + 1  is 

(/(r  +  l)  =  /?(r  +  l)  +  S(t  +  l).  (15) 

3.  DECISION  SUPPORT  SOFTWARE  SYSTEM  (DSSS) 

Since  1990,  the  Army’s  operating  budgets  have  been  declining  as  cuts  were  made 
to  force  structure.  However,  the  operational  tempo  during  this  same  time  has  remained 
high.  In  an  attempt  to  manage  money  resources  more  efficiently,  decision  makers  at  the 
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executive  level  of  the  Army  have  looked  for  ways  to  creatively  support  operational  and 
tactical  commanders  in  the  field  with  just-in-time  purchases  of  supplies  and  services.  One 
effort  to  support  this  need  has  been  to  embed  the  RAM  in  a  decision  support  software 
system  (DSSS).  This  step  gives  decision  makers  at  the  Army  Material  Command  (AMC) 
the  ability  to  perform  quick-turn-around  “what  if’  analysis  of  resource  funding  trade-offs. 
Using  the  RAM  DSSS,  it  is  possible  to:  (1)  quickly  forecast  OMA  dollar  requirements 
for  MSC’s,  (2)  evaluate  the  impact  of  changes  to  the  level  of  OMA  dollar  funding  made 
by  the  Department  of  the  Army  (DA)  and  the  Department  of  Defense  (DoD)  during  the 
budget  formulation  process,  and  (3)  evaluate  the  impact  of  budget  changes  on  AMC’s 
Major  Subordinate  Commands  before  such  changes  to  funding  are  actually  made. 

3.1.  System  Development  Process 

The  purpose  in  designing,  developing,  testing,  and  implementing  RAM  in  a  fully 
operational  DSSS  was  to  provide  AMC’s  decision  makers  with  a  tool  to  help  them  make 
good  resource  management  decisions.  The  DSSS  development  was  accomplished  in  four 
phases: 


Phase  1.  Functional  Decomposition  of  the  Resource  Allocation  Problem; 

Phase  2.  Preliminary  Design  of  the  RAM  Architecture  and  Systems  Modules; 

Phase  3.  Development  of  the  RAM  System  Prototype;  and 

Phase  4.  Full  Development  of  the  RAM  Decision  Support  Software  System. 

The  RAM  development  process  is  shown  in  Figure  1  along  with  the  substeps 
accomplished  in  each  major  phase.  The  development  process  shown  here  follows  an 
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approach  used  by  McGinnis  [6]  to  develop  a  decision  support  software  system  for 
resource  scheduling  for  the  U.S.  Army’s  basic  combat  training  (BCT)  program. 


-identify  issues  of  concern 


-identify  requirements  for  data  and  information 
-identify  hardware  and  software  requirements 
-identify  requirements  for  system  performance 


-develop  system  measures  of  performance 
-identify  user  input  requirements 
-specify  system  measures  of  performance 


-develop  and  implement  system  prototype 
-establish  a  basis  for  conducting  system  tests 
-verify  and  validate  prototypes _ 


-complete  full  system  development 
-complete  full  system  testing _ 


Figure  1.  Decision  Support  Software  System  Development  Phases 


The  main  objective  of  Phase  1  was  to  identify  the  primary  functions  of  the  RAM 
in  terms  of  how  the  system  could  best  support  AMC’s  resource  allocation  decision 
process.  In  Phase  2,  system  architecture  was  graphically  represented  through  a  set  of 
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interconnected  modules  where  each  module  corresponds  to  a  functional  requirement  of 
the  system  (see  Figure  2).  The  system  modules  are: 

1 .  module  input  and  output; 

2.  module  functions; 

3.  functional  procedures  that  define  the  logic  and  rules  by  which  each 
module  operates;  and 

4.  flow  of  data  between  modules. 

In  Phase  3,  prototypes  of  each  module  were  implemented  within  a  common 
computer  operating  system  (see  Figure  2),  and  procedures  were  developed  to  control  the 
flow  of  data  between  modules.  The  final  step  of  Phase  3  was  prototype  testing.  In  Phase 
4,  the  modules  were  linked  to  form  the  complete  system.  Phase  4  concluded  with  full 
system  testing  (see  Appendix  C) 

3.2  System  Architecture 

The  RAM  system  is  based  on  a  modular  design  and  implemented  in  a  computer 
spreadsheet  environment  called  Microsoft  Excel  for  Windows  Version  4.0.  In  the 
Microsoft  Excel  spreadsheet,  the  system  modules  are  dynamically  linked  (see  Figure  2)  to 
enable  dynamic  data  exchange  (DDE).  The  system  functions  are  automated  through  the 
use  of  advanced  macros  programmed  in  Excel.  Macros  provide  flexibility  for 
implementing  and  fully  automating  the  forecasting  and  allocation  routines  and  for 
streamlining  calculations.  The  functionality  of  each  RAM  module  is  characterized  by  the 
descriptive  module  names. 


Figure  2.  Decision  Support  Software  System  Architecture  and  Modules 


The  Numerical  Analysis  Module  allows  the  user  to  edit  base-year  workloads, 
base-year  dollars,  forecast-year  workloads  and  the  inflation  and  productivity  index 
factors.  The  user  enters  data  by  “clicking”  various  options  presented  to  the  system  user 
through  either  a  Dialog  Box  (Figure  3)  or  an  Edit  Box  (Figure  4). 
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Figure  3.  Choose  Option  Dialog  Box 


The  Edit  Box  shown  below  illustrates  user  options  specifically  designed  for  the 
Communications  and  Electronics  Command  (CECOM). 


Figure  4.  Workload  Data  Edit  Box  (1  of  3) 


17 


After  the  user  enters  the  necessary  data  into  the  model,  the  Numerical  Analysis 
Module  computes  R(t + 1) ,  the  total  OMA  dollar  requirement  forecasted  for  all  workload- 
based  AMC  Program  Elements  and  all  Major  Subordinate  Commands  in  year  t  + 1; 
S(t  + 1) ,  the  total  OMA  dollar  requirement  forecasted  for  all  non-workload-based  AMC 
Program  Elements  and  all  Major  Subordinate  Commands  in  year  t  + 1 ;  and  U(t  +  1) ,  the 
total  OMA  dollar  requirement  forecasted  for  all  workload  and  non-workload-based  AMC 
Program  Elements  and  all  Major  Subordinate  Commands  in  year  r  +  1 .  The 
computational  results  for  selected  Program  Elements  are  summarized  by  Major 
Subordinate  Command  in  the  model. 

The  Graphical  Analysis  Module  displays  graphical  output  of  forecasted  values 
and  the  differences  between  the  numerical  output  for  up  to  two  “runs”  3  of  the  model. 
The  Report  Generation  Module  prints  numerical  and  graphical  results.  RAM  output  can 
be  saved  by  the  system  user  under  user-designated  file  names  for  future  reference.  Both 
numerical  and  graphical  results  may  be  displayed  to  the  computer  monitor  or  may  be 
printed  by  either  selecting  the  appropriate  menu  option  from  a  Dialog  Box  or  by  using 
key  strokes  such  as,  pressing  “ Ctrl-p .”  Sample  model  output  from  RAM  is  given  in 
Appendix  A. 


3  The  term  “runs”  refers  to  the  execution  of  the  model  by  the  user.  The  user  can  compare 
output  of  two  different  input  scenarios.  The  graphs  compare  the  outputs  of  “This  run”  to  the 
“Previous  run”. 
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4.  MODEL  VALIDATION  AND  NUMERICAL  RESULTS 
The  “goodness”  of  any  model  may  be  evaluated  through  several  approaches.  For 
example,  model  results  can  be  compared  to  other  existing  “validated”  models,  or  experts 
can  be  asked  to  discriminate  between  model  output  and  real  world  data  (Turing  Tests),  or 
model  output  can  be  compared  to  real  world  data  [5].  For  this  study,  the  RAM  was 
validated  by  comparing  forecasted  OMA  dollar  estimates  obtained  from  RAM  with  actual 
(historical)  OMA  dollar  expenditures.  Table  4  compares  the  actual  OMA  dollars  spent 
for  fiscal  year  FY93  with  OMA  dollar  expenditures  estimated  for  the  same  year  using 
RAM,  for  each  of  the  five  Major  Subordinate  Commands  given  in  Table  2.  The  percent 
difference  between  the  actual  and  estimated  expenditures  is  also  given.  A  negative 
percent  indicates  that  the  RAM  under-estimates  the  actual  expenditure  of  OMA  dollars. 
Averaged  over  each  Major  Subordinate  Command,  we  see  that  the  absoute  error  of  the 
forecasted  estimates  of  OMA  dollars  computed  using  RAM  is  13. 8%4.  The  percent 
difference  between  the  forecasted  and  the  actual  total  amounts  of  OMA  dollars  spent  for 
FY93  is  shown  to  be  3.3%  (see  Table  4). 


4  13.8%  was  determined  by  computing  the  absolute  error  and  averaging  it  over  the  five 
MSC’s. 
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jpltflfl 

IOCOM 

$386 

$495 

28.2% 

ATCOM 

$213 

$229 

7.5% 

CECOM 

$190 

$121 

-36.3% 

MICOM 

$233 

$215 

-7.7% 

TACOM 

$117 

$117 

0% 

TOTAL 

$1,139 

$1,177 

3.3% 

Table  4.  Comparison  of  Actual  versus  Estimated  OMA  Dollars 


Figure  5  shows  a  graphical  comparison  of  the  results  from  Table  3.  The  graphical 
results  show  that  RAM  over-estimated  the  amount  of  dollars  actually  needed  by 
IOCCOM  and  ATCOM  but  under-estimated  the  OMA  dollars  actually  spent  by  CECOM 
and  MICOM  in  FY93. 


Figure  5.  Graphical  Comparison  of  Actual  versus  Forecasted  OMA  Funding  for  FY93 


5  Percent  difference  refers  to  the  error  between  the  actual  OMA  dollars  spent  and  the 
forecasted  dollars  using  RAM. 
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These  outcomes  may  be  explained  by  the  occurrence  of  uncontrollable  events  that 
affected  each  Major  Subordinate  Command  differently.  For  example,  in  1993  the  Army 
deployed  a  sizable  number  of  forces  around  the  world  (e.g.,  Somalia  and  Kuwait).  The 
actual  costs  for  deploying,  sustaining  and  redeploying  our  forces  unavoidably  drove  up 
the  total  costs  for  certain  program  elements  (e.g.,  423829.b,  Support  for  Major  Items  in 
CECOM).  However,  the  1993  OMA  dollar  estimates  were  computed  using  cost  factors 
where  the  historical  data  (used  to  calculate  the  cost  factors)  did  not  account  for  the  1993 
troop  deployments.  These  circumstances  lead  to  OMA  dollar  estimates  that  were  below 
actual  expenditures  for  some  Major  Subordinate  Commands.  In  other  cases,  cost  factor 
computations  fail  to  pick  up  the  trend  of  declining  budgets  that  started  in  1990,  leading  to 
the  over  estimation  of  OMA  dollar  expenditures  for  some  Program  Elements  and  Major 
Subordinate  Commands  (see  Figure  6)  [7].  Forecasting  methods  based  only  on  historical 
data  cannot  overcome  such  perturbations  as  Somalia.  However,  future  efforts  to  enhance 
the  model  could  incorporate  the  trend  depicted  in  the  graph  below  (Figure  6). 


21 


Army  Budget  Since  1992 


Figure  6.  The  Army  Budget  1992-1996  (estimated) 


5.  CONCLUSIONS 

Currently,  the  scope  of  the  Resource  Allocation  Model  is  limited  to  forecasting 
OMA  dollar  allocations  for  the  Major  Subordinate  Commands  listed  in  Table  3.  Future 
work  will  include  incorporating  additional  Major  Subordinate  Commands  into  the  model. 

The  RAM  Decision  Support  Software  System  (DSSS)  gives  executive-level 
decision  makers  at  AMC  a  user-friendly  decision  analysis  tool  for  conducting  “what  if’ 
analyses  of  important  OMA  dollar  allocation  issues.  More  specifically,  the  Resource 
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Allocation  Model  helps  AMC  to  budget  their  resource  requirements  for  each  Major 
Subordinate  Command  (MSC)  based  on  the  OMA  dollars  allocated  to  AMC  each  year  by 
the  Army  Budget  Office  through  the  Program  Budget  Guidance  (PBG)  document  [1], 
The  RAM  can  give  AMC  Resource  Managers  at  lower  levels  a  means  of  quickly 
responding  to  questions  from  high-level  AMC  leaders  regarding  the  impact  of  budget 
decisions  on  Program  Element  missions. 

The  main  focus  of  this  work  has  been  on  the  formulation  of  a  moving  average 
model  for  forecasting  OMA  dollars  to  MSC’s  and  on  implementing  a  decision  support 
software  system  for  the  Army  Materiel  Command  that  provides  quick  and  acceptably 
accurate  forecasts  of  OMA  dollars.  We  have  identified  several  areas  where 
improvements  can  be  made  to  the  Resource  Allocation  Model  and  decision  support 
software  system.  We  conclude  with  a  brief  description  of  potential  areas  of  future  work. 

•  Although  the  mathematics  of  the  resource  allocation  model  reflect  how  OMA 
dollars  are  actually  allocated  from  AMC  to  the  Major  Subordinate  Commands, 
the  current  forecasting  approach  only  uses  one  base-year  to  determine  mission 
workload  cost  factors.  In  some  cases,  forecasts  might  be  improved  if 
additional  years  were  incorporated  into  the  computations  of  mission  workload 
cost  factors. 

•  It  is  recommended  to  make  changes  to  the  RAM  DSSS  dialog  boxes  and 
Excel  macros  that  give  the  system  user  options  for  choosing  different  numbers 
of  years  used  in  computing  mission  workload  cost  factors. 

•  Although  it  has  been  shown  that  mission  workload  cost  factors  are  “good” 
estimators  for  forecasting  the  allocation  of  OMA  dollars  (see  Table  3),  we 
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recommend  that  the  model  be  extended  to  incorporate  other  “predictors”  such 
as  work-years. 

•  At  this  time,  RAM  forecasts  OMA  dollars  required  for  the  largest  five  of 
AMC’s  thirty  Major  Subordinate  Commands  (see  Table  3).  An  obvious 
extension  to  both  the  RAM  model  and  the  decision  support  software  system 
would  be  to  include  other  Major  Subordinate  Commands  belonging  to  AMC. 

•  Extend  RAM  and  the  decision  support  software  system  by  building  a  library  of 
historical  scenarios  that  can  be  used  for  forecasting  OMA  dollars.  For 
example,  the  OMA  dollars  required  to  support  military  operations,  such  as, 
Operation  Just  Cause,  Operation  Desert  Storm,  and  others  would  be  stored  in 
a  data  base.  The  user  could  then  select  one  of  the  historical  scenarios  to 
compute  cost  factors  when  the  future  operation  is  similar  to  a  historical 
operation  from  the  library.  These  historical  scenarios  can  be  used  to  help 
predict  dollar  expenditures  for  other  scenarios  which  closely  approximate  the 
historical  data. 

•  Allow  the  user  to  modify  the  Productivity  index  in  order  to  accurately  reflect 
the  trend  of  the  Program  Budget  Guidance. 


Incorporate  the  use  of  forecasts  of  the  Army  Budget. 
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APPENDIX  A: 

SAMPLE  RAM  OUTPUT 

RAM  output  consists  of  9  pages.  Page  1  summarizes  information  about 
the  forecasted  OMA  dollars  for  each  of  the  five  Major  Subordinate  Commands 
(note:  a  sixth  MSC  has  been  added  since  the  inception  of  the  model).  Page  1  also 
displays  the  current  “run”  values,  values  from  the  previous  “run”,  value 
differences  between  the  two  “runs”  and  the  current  index  values.  Pages  2-4  give 
graphical  representations  of  the  data  from  page  1  for  the  Program  Elements 
(output  shown  here  illustrates  values  for  PEs  421010.a,  422120.a,  and 
422121. 3. a).  Finally,  pages  5-9  contain  the  following  data  for  all  Program 
Elements:  Forecasted  OMA  Dollar,  Forecasted  Workload,  Base  Year  Direct 
Dollars,  Base  Year  Workloads  and  Base  Year  Unit  Cost  Factors. 


U.S.  Army  Materiel  Command 
Resource  Allocation  Model  (RAM)  951 

FY  1995  Budget  Forecasted  from  FY  1994  only 
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APPENDIX  B: 


RAM  USERS  GUIDE 


The  RAM  Users  Guide  is  a  stand  alone  document  that  provides  users  with 
the  necessary  information  to  install  and  run  the  Resource  Allocation  Model.  The 
Users  Guide  walks  the  user  through  an  illustrated  session  of  RAM  based  on  a 
series  of  Dialog  and  Edit  Boxes  that  explain  the  available  choices  to  the  user  for 
selecting  the  model  to  run  the  input  values  and  format  for  the  output  of  a  “run”. 


United  States  Military  Academy 
West  Point,  New  York  10096 


U.S.  Army  Materiel  Command 
Resource  Allocation  Model 

(RAM) 

USER  GUIDE 


March  1995 


The  Operations  Research  Center  is  supported  by  the  Assistant  Secretary  of  the  Army  for  Financial  Management  and  Comptroller 
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1.  POINT  OF  CONTACT 

This  manual  describes  the  U.S.  Army  Materiel  Command  (AMC)  Resource 
Allocation  Model  (RAM)  and  gives  instructions  for  using  the  model.  RAM  is  a  decision 
support  software  system  that  allows  the  Army  Materiel  Command  to  carefully  forecast, 
quickly  analyze  and  efficiently  allocate  scarce  resources  in  the  form  of  OMA  dollars  to  its 
major  subordinate  commands  operations  and  maintenance  requirements  throughout  the  fiscal 
year.  Questions  about  this  manual  or  RAM  should  be  directed  to: 

Operations  Research  Center 
United  States  Military  Academy 
West  Point,  New  York  10996 

Commercial:  (914)  938-5528 
DSN:  688-5528 
Fax:  688-5665 

2.  COMPUTER  SOFTWARE  AND  HARDWARE  REQUIREMENTS 

RAM  is  a  spreadsheet  decision  support  model  that  requires  Microsoft  Excel  version 
4.0  or  higher.  The  minimum  computer  system  hardware  requirements  include  a  DOS-based 
computer,  386  processing  chip,  4  megabytes  (MB)  of  random  access  memory  (RAM), 
monitor,  and  mouse. 

3.  INSTALLING  THE  MODEL  ON  THE  COMPUTER  HARD  DRIVE 

The  model  can  be  run  from  either  an  external  disk  drive  or  from  the  computer  hard 
drive.  However,  we  recommend  the  model  be  installed  on  the  hard  drive  to  improve  the 
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efficiency  of  the  model.  The  RAM  consists  of  sixteen  files  that  are  stored  on  three  floppy 
disks  labeled  Disk  1,  Disk  2,  and  Disk  3.  The  contents  of  the  disks,  the  files  (filename)  and 
a  brief  description  of  the  files  are  given  below. 


Disk  1 

RAMUSER.doc 

Users  Guide. 

Disk  2 

RAMTECH.doc 

Technical  Report. 

Disk  3 

macroram.xlm. 

Contains  macros  that  automate  the  Dialog  Boxes, 
mathematical  computations  and  processing 
functions  of  the  RAM. 

ram951.xls 

Model  data  for  RAM 

iocomram.xls 

Model  data  for  IOCOM. 

tacomram.xls 

Model  data  for  TACOM 

cecomram.xls 

Model  data  for  CECOM 

atcomram.xls 

Model  data  for  ATCOM 

micomram.xls 

Model  data  for  MICOM 

cbdcomram.xls 

Model  data  for  CBDCOM 

macioc.xlm 

IOCOM  spreadsheet  model. 

mactacom.xlm 

TACOM  spreadsheet  model. 

maccecom.xlm 

CECOM  spreadsheet  model. 

macatcom.xlm 

ATCOM  spreadsheet  model.. 

macmicom.xlm 

MICOM  spreadsheet  model. 

maccbd.xlm 

CBDCOM  spreadsheet  model. 

The  steps  for  installing  RAM  are  as  follows. 

Step  1 .  Enter  Microsoft  FILE  MANAGER. 

Step  2.  Create  a  directory  on  the  C  drive  called  WESTPOIN  (e.g. 
C:\WESTPOIN). 

Step  3.  Insert  Disk  1  into  your  external  drive. 

Step  4.  Copy  the  files  from  Disk  1  to  C:\WESTPOIN. 

Step  5.  Repeat  steps  3-4  for  remaining  disks. 
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4.  RUNNING  THE  MODEL 

RAM  is  a  self-contained  model  that  does  not  require  access  to  external  programs 
(other  than  Excel)  or  data  bases.  There  are  at  least  two  ways  that  RAM  users  may  access  the 
model:  (1)  from  FILE  MANAGER  in  Microsoft  Windows,  and  (2)  through  Excel.  The  steps 
for  running  the  model  using  these  two  methods  are  given  below. 

OPTION  1:  Accessing  RAM  through  Microsoft’s  FILE  MANAGER. 

Step  1.  Enter  FILE  MANAGER. 

Step  2.  Using  the  mouse,  select  the  directory  C:\WESTPOIN  by  “clicking”  on 
it  once. 

Step  3.  Select  the  file  macroram.xlm  and  “double  click”  on  it  to  start  the 
program. 

OPTION  2:  Accessing  RAM  through  Excel. 

Step  1.  Start  Microsoft  Excel  by  “double  clicking”  on  the  Excel  icon. 

Step  2.  Click  on  the  File  option. 

Step  3.  Click  on  the  Open  option. 

Step  4.  Select  directory  C:\WESTPOIN. 

Step  5.  Open  the  file  macroram.xlm  by  “double  clicking”  on  it. 


5.  ILLUSTRATED  SESSION  WITH  RAM 


At  the  beginning  of  each  working  session,  a  “Welcome”  Dialog  Box  appears  (see 
Figure  1).  It  gives  useful  information  about  RAM,  such  as  the  version  number  (e.g.  95.1 
which  stands  for  version  1  of  year  1995)  and  the  point  of  contact  for  model  assistance. 


Figure  1.  Welcome  Dialog  Box 

To  continue,  click  the  OK  button  with  the  mouse  or  press  the  “Enter”  key  from  the 
keyboard.  Next,  as  shown  in  Figure  2,  the  user  selects  one  of  two  types  of  Resource 
Allocation  Models:  (1)  the  aggregate  RAM  (RAM951)  or  (2)  a  Major  Subordinate 
Command  Model  (MSC_RAM).  The  steps  for  accessing  either  the  RAM951  Model  or  a 
Major  Subordinate  Command  Model  are  the  same.  We  will  illustrate  how  to  use  RAM  using 
the  RAM951  spreadsheet.  The  main  difference  between  RAM951  and  a  MSCJR.AM  Model 
is  the  size  of  the  spreadsheet.  MSCJRAM  is  a  smaller  version  of  RAM  and  only  contains 
information  and  data  associated  with  a  specific  MSC.  Additional  details  for  working  with 
MSC_RAM  files  are  given  in  Section  6. 


Figure  2.  Dialog  Box  for  Selecting  a  Model 

After  selecting,  a  model,  the  user  clicks  on  “OK”  to  continue.  This  opens  the  RAM951 
Options  Dialog  Box  shown  in  Figure  3.  Through  the  RAM951  Options  Dialog  Box  the  user 
enters  or  edits  Base-Year  Workloads,  Base- Year  OMA  Dollars,  Forecast- Year  Workload, 
Inflation  Factors  and  Productivity  Index  Factors.  It  is  important  to  note  that  only  one  of  these 
options  may  be  selected  at  a  time. 


Figure  3.  RAM951  Options  Dialog  Box 


When  one  of  the  top  three  options  are  chosen  in  the  RAM951  Options  Dialog  Box 
and  clicks  on  “OK”,  the  Choose  MSC  Dialog  Box  (Figure  4)  is  automatically  called  to  the 
screen..  The  user  must  then  select  the  MSC  to  edit  and  click  “OK”. 
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Figure  4.  Choose  MSC  Dialog  Box 


Following  the  selection  of  a  MSC,  the  model  “walks”  the  user  through  three  Dialog 
Boxes  for  editing  data.  These  Dialog  Boxes  are  illustrated  in  Figures  5.1,  5.2  and  5.3.  Data 
is  entered  or  edited  from  the  keyboard.  To  move  to  the  next  line,  use  the  “Tab”  key.  Click 
the  “OK”  button  to  move  to  the  next  Data  Dialog  Box.  Click  “Cancel”  to  display  the 
previous  Dialog  Box.  Once  the  third  Dialog  Box  is  completed,  click  “OK”  to  return  to  the 
“Choose  MSC”  Dialog  Box  (Figure  4).  From  there,  the  user  can  either  edit  a  different  MSC 
or  choose  “Done”.  When  editing  a  different  MSC,  follow  the  same  procedure  described 
above.  Selecting  “Done”  returns  the  user  to  the  RAM  951  Options  Dialog  Box  (see  Figure 
3). 


Figure  5.3 


In  addition  to  editing  workload  and  dollar  data  by  program  element,  the  user  can  also 
edit  the  Inflation  and  Productivity  Indexes  from  the  951  Options  Dialog  Box  by  clicking  on 
the  “Edit  Inflation  or  Productivity  Index  Factors”  option  and  then  clicking  on  “OK”.  This 
takes  the  user  to  the  Modify  Indexes  Dialog  Box  (Figure  6)  where  the  user  edits  the  indexes 
as  appropriate.  Once  the  editing  is  completed,  click  “OK”  to  return  to  the  951  Options  Dialog 
Box  (see  Figure  3). 
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Figure  6.  Modify  Indexes 


From  the  951  Options  Dialog  Box,  the  user  may  view  the  spreadsheet  by  selecting  the 
“  View  Budget  Spreadsheet”  option  and  clicking  “OK”.  The  When  You  Are  Finished  Dialog 
Box  (Figure  7)  is  displayed  informing  the  user  of  the  availability  to  use  a  quick  command 
keystroke,  Ctrl-p  ,  to  print,  save  or  make  another  estimate  at  any  time  during  the  running  of 
the  model.  Clicking  the  “OK”  button  will  display  the  spreadsheet.  A  part  of  the  first  page  of 
the  spreadsheet  can  be  seen  in  Figure  8. 


Figure  7.  When  You  Are  Finished  Dialog  Box 
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Figure  8  displays  the  top  half  of  page  1  of  the  RAM  output.  The  output  is  summarized 
by  MSC  and  Program  Element.  The  total  OMA  dollars  required  based  on  input  from  the  user 
is  located  in  cell  FI  1 .  If  no  changes  have  been  made  to  the  input  data  by  the  user,  the  output 
data  located  in  the  section  titled  “This  Run  of  Proposal  for  FY95  Budget  by  MSC”  (see  cells 
A6  through  Gil)  will  be  identical  to  the  section  titled  “Previous  Proposal  for  FY95  Budget 
by  MSC”  (see  cells  A14  through  G19).  The  three  user  requested  OMA  dollar  Program 
Elements  are  shown  in  rows  7  through  9  and  rows  15  through  17  with  all  other  Program 
Elements  summed  in  row  10  and  row  18.  The  other  RAM  output  includes  graphs  for  each  of 
the  requested  Program  Elements,  total  OMA  dollars  required  and  tables  of  the  input  data. 


Microsoft  Excel 


m 


file  Edit  Foimula  Formal  Data  Options  Macro  Window  Help 


A1 


ff 

B 

Il  H  S3  !■ 

U.S.  Army  Materiel  Command  U 

§ 

Resource  Allocation  Model  (RAM)  951  | 

FY  1995  Budget  Forecasted  from  FY  1994  only 

PPI 

m 

This  Run  of  Proposal  for  FY95  Budget  by  MSC 

(I's  in  000  s) 

IOC 

ATCOM 

CECOM 

MICOM 

TACOM 

TOTAL 

1995 

Ifil 

0.0 

3,363.7 

1 ,465.2 

HiME] 

8,797.6 

24,487.9 

421010. a 

#  of  Shi 

0.0 

HUB 

1 .428.8 

■clfc'iHH 

39,766.0 

4221 20.  a 

#cf  Ma 

1H 

30.001.8 

53236.8 

553,135.8 

422121.3.a 

#  of  Ac 

in 

KEESEQ 

105,204.8 

1.207,489.0 

Other  AG42s 

all  othe 

if 

942,866.7 

130,6034) 

67,377.1 

1352754) 

548,656.8 

1,824,878.7 

Grand  Total 

12 

13 

Previous  Proposal  for  FY  95  Budget  by  MSC 

($‘s  in  000 's) 

I 

Sir 

IOC  ATCOM  |  CECOM  MICOM  TACOM 

TOTAL 

1995  1 

Figure  8.  Page  1  of  Sample  RAM  Output 
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When  finished  viewing  the  spreadsheet,  type  “Ctrl-p”,  to  print  the  output  or  click  the 
“Click  Here  When  Finished  Viewing”  button  displayed  in  the  upper  left  comer  of  the 
spreadsheet  to  display  the  Choose  Options  Dialog  Box  (Figure  9). 


Figure  9.  Choose  Option  Dialog  Box 


To  continue  to  edit  the  current  RAM  spreadsheet,  select  “Rerun  Same  Spreadsheet” 
and  click  “OK”.  To  start  another  RAM  model  run,  select  “Start  New  Spreadsheet”  and  click 
“OK”.  To  print  or  save  the  current  spreadsheet,  select  “Save  Spreadsheet”  and  click  “OK”. 
The  MSC  Edit  Save  Options  Dialog  Box  (Figure  10)  is  displayed  with  options  for  saving  the 


file. 
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Figure  10.  Save  Option  Dialog  Box 


The  user  may  choose  to  save  the  current  file  (TEMP_RAM)  as  RAM951.XLS  or  save 
the  file  as  another  name.  Selecting  the  first  option  will  overwrite  the  existing  RAM951.XLS 
with  the  current  file.  If  the  second  option  is  selected,  the  “Save  Spreadsheet”  (Figure  11)  is 
presented.  The  user  may  choose  any  name  for  the  file,  however  the  name  mav  not  begin  with 
the  letters  “TMP.”  (Note:  RAM  automatically  deletes  any  spreadsheet  in  the 
C:\WESTPOIN'  directory  that  has  “TMP”  as  the  first  three  letters  to  prevent  saving 
“temporary”  files  on  the  computer  hard  drive. 


Figure  11.  Save  Spreadsheet  Dialog  Box 

To  end  the  current  session,  select  “Quit  Model”  from  the  Choose  Option  Dialog  Box 
(see  Figure  9).  This  closes  both  the  RAM  and  the  Excel  program. 


12 


6.  ILLUSTRATED  SESSION  WITH  MSC_RAM 

As  mentioned  in  Section  5,  the  user  has  two  choices  when  viewing  the  Choose 
Budget  Model  Dialog  Box  (see  Figure  2).  Selecting  the  second  option,  “MSC_RAM  Data- 
Review”  presents  the  user  with  the  Choose  MSC  RAM  Dialog  Box  (Figure  12)  allowing  the 
user  to  choose  which  MSC  RAM  file  to  open. 


Figure  12.  Choose  MSC_RAM  Dialog  Box 


After  selecting  a  MSC  to  edit,  the  user  clicks  “OK”  to  continue.  This  displays  the 
Edit  Options  Dialog  Box  shown  in  Figure  13.  The  user  may  edit  either  Base- Year 
Workloads,  Base-Year  OMA  Dollars,  Forecast-Year  Workload,  Inflation  Factors, 
Productivity  Index  Factors,  or  Copy  a  complete  MSC_RAM  to  the  RAM  951  model  and 
return  to  choose  a  different  MSC_RAM. 


Figure  13.  Edit  Options  Dialog  Box 


As  with  the  RAM951,  when  the  user  selects  one  of  the  top  three  options  in  Figure  13 
and  clicks  “OK”,  the  model  “walks”  the  user  through  three  Dialog  boxes  for  editing  data. 
(Figure  14).  These  Dialog  Boxes  are  similar  to  the  RAM  951  Dialog  Boxes  for  editing  data 
and  user  editing  is  completed  using  the  same  procedure.  The  MSC  column  in  the  Data 
Dialog  Boxes  displays  the  current  information  contained  under  each  program  element  in 
RAM951  which  was  forwarded  from  the  separate  MSC’s  Resources  Allocation  Model.  Click 
the  “OK”  button  to  move  to  the  next  Data  Dialog  Box.  Select  “Cancel”  to  display  the 
previous  Data  Dialog  Box.  Once  the  third  Data  Dialog  Box  is  completed,  click  “OK”  to 
return  to  the  Edit  Options  Dialog  Box  (see  Figure  13).  The  user  can  also  edit  the  Inflation  and 
Productivity  Indexes  which  takes  the  user  to  the  MSC  Indexes  Dialog  Box  (see  Figure  15). 
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Figure  14.  Sample  Edit  Dialog  Box  for  MSC_RAM 


Figure  15.  Edit  Indexes  Dialog  Box 
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From  the  Edit  Options  Dialog  Box,  (Figure  13)  the  user  can  either  continue  to  edit  the 
current  MSC,  choose  a  different  MSC  to  edit,  or  copy  the  data  to  the  RAM  95 1  model.  If  the 
user  chooses  to  edit  a  different  MSC,  follow  the  same  procedure  described  above.  Selecting 
to  edit  a  different  MSC  returns  the  user  to  the  Choose  MSC  RAM  Dialog  Box  (see  Figure 
12). 

To  view  the  results  of  editing,  the  user  selects  Copy  Complete  MSCJRAM  to 
RAM951  and  clicks  “OK”.  This  selection  will  present  the  results  of  the  model  to  the  user  in 
the  spreadsheet  (see  Figure  8).  The  remaining  dialog  instructions  follow  the  same  sequence 
discussed  in  the  Sample  RAM  Session  above. 
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APPENDIX  D: 


MACRO  CODE 


Appendix  D  provides  the  macro  code  for  the  Resource  Allocation  Model. 
The  file  containing  the  macro  code  is  macroram.xlm.  The  cell  range  for  the  code 
is  A1:W225.  The  code  is  divided  into  several  sub-routines  which  operate  specific 
user  chosen  functions  such  as  printing,  saving,  copying  and  editing  the  model. 
Appropriate  comment  lines  are  found  next  to  the  code  to  explain  the  specific 
function  which  the  code  performs. 
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